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Special Issue on Fractional-Order Circuits and Systems: Theory, Design and Applications
Fractional-order circuits and systems have lately been attracting significant attention and gaining more acceptance as generalizations to classical integer-order circuits and systems. Although the mathematical foundations of fractional calculus, which allows for arbitrary order integration and differentiation, were laid more than 200 years ago, the engineering applications remained limited until very recently. Circuit and System theorists' contributions have recently made it possible to design and implement fractional-order analog filters, which are more general than integer-order filters. Significant contributions have been made towards the fabrication of a physical "Fractance device" also known as Fractional-Order Capacitor as well as to propose accurate approximations of the behavior of this device. A large and diverse number of applications have also been proposed for fractional-order circuits in biology, biochemistry and biomedicine, particularly in bio-impedance measurements as well as in energy storage devices such as super-capacitors, fuel cells and batteries.
The main focus of this special issue is the research challenges relating to the design and realization of fractional-order circuits and systems for various applications. The topics to be covered are the following:
• Circuit Theory of Fractional-Order Circuits.
• Fractional-Order Filter and Oscillator Design and Applications.
• Fractional-Order Circuit Models for Biological, Biochemical, Biomedical Applications, and Material Characterization.
• Fractional-Order Circuit Applications in Renewable Energy.
• Digital Circuits and Systems Approximating Fractional-Order Systems.
• Fractional-order Digital Signal Processing Implementations Algorithms.
• Fabrication and Characterization of "Fractional-Order Elements".
• Fractional-Order Circuit Models for Impedance Spectroscopy. • Yong Zhou,
• Clara Ionescu,
